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OBJECT: 

|  The  purpose  of  this  imnestifation  was  to  detendne  the  effect  of  liquid 
ethylene  oxide  on  6lS  Alradinm  Alley  which  had  been  welded  end  beet  treated 
to  the  T-6  condition.  It  was  desired  to  ascertain  if  corrosion  occurred 
and  whether  each  corrosion  applied  to  the  entire  iiaetly,  or  to  tto 
welded  portion  or  both.  It  ms  also  desired  to  dstenrine  whether  the 
aesertly  acted  as  a  catalyst  to  oaaae  polymerisation  of  the  ethylene  oxide.) 

UTaarocncit 

It  1*  planned  by  the  &H?  Project  to  use  615  Ail©y  to  fabrics  to 

fhel  tanks  to  contain  ethylene  oxide  which  will  be  used  to  power  a  notor- 
generat or  for  use  in  a  niasile.  The  tank  will  be  of  welded  coco traction 
and  will  be  heat  treated  to  the  T-6  condition  fallowing  the  welding. 

The  original  teat  request  specified  that  determinations  should  be  aide  on 
the  alloy  in  both  the  T-li  and  T-6  condition.  Later  advloe  from  the  XQ-*> 
Project  stated  that  the  full  tank  was  treated  to  the  T-6  condition  cad 
teste  on  t-h  alloy  would  not  bs  required. 

COK&CSICRSt 

1‘  WBr*  s?ait*  Poorly  nede.  After 

exposure  to  liquid  ethylene  oxide,  a  comparison  was  sada  with  an 

ta^TtfMMS^6“i^Lr'ra”Uj  awe,ml  *°  uta*  “«***• 

2.  Exposure  of  iridited  spedaens  of  welded  61ST-6  to  liquid  ethylsao 

3#  Si  expfsed  sh0®sd  a  ™=7  ®saXl  increase  in  might. 

®P®clMen«  appeared  superior,  their  weight  min  baiao 
0.00793$  as  cca^ared  to  0.0201*$  f»  the  pUia  spoSSs.  ^ 
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COKCLSSiqiSt  (Continued) 

Saw  pelysertsatieo  occurred  with  both  plain  and  iridited  sped- 
aens.  The  iridited  spedasecs  were  superior  In  this  respect, 
showing  a  polymerisation  residue  of  0.133$  as  ccapared  to  0.273$ 
for  ths  plain  specimen*. 

Wjmndotte  Chemicals  Corporation  fc*v»  probably  done  more  investi¬ 
gative  work  on  the  effect  of  ethylene  oxide  on  various  materials 
than  any  other  concern  in  this  country.  They  found  that  poly¬ 
merisation  residue  was  a  good  criterion  for  the  evaluation  of 
different  isaterials  for  use  with  ethylene  oxide.  They  found 
that  in  general,  polymerization  residue  increases  with  increase 
la  temperature.  After  considerable  work,  they  arrived  at  the 
following  system  for  rating  metals  and  alloys: 


Polymerisation  Hesldwe  - 

Less  than  0.15$ 
from  0.15  -  0.30$  - 

Greater  than  0.5L 


Excellent 

fair 

^satisfactory 


This  system  is  baaed  on  e  test  period  of  four  weeks  and  test 
ueapermturas  of  both  l60*T  amt  86°F. 

«hils  our  test  temperature  was  150°F,  our  test  period  was  only 

3rsr  as  direct  eon  elusions  since  the 
k*!8  1**r*  ^^^rent.  One  would  expact  polyert&aation 
inq^sae  with  tin*.  Ifrandotte,  however,  found  that 

US}*  < *2T*Mk  t*8t*  "ero  on3^  slightly  higher  than  those 
tailed  at  four  weeks.  They  did  not  develop  any  information 
Siting  a  comparison  of  one  and  fbur-woek  teats. 


PBOOEDCIffix 


1*  Staples: 


Sasplm*  iwrw  impplled  by  the  IQ-5  Project.  They  were  1”  wide  x 
^  I**0**88-  ».  weld  was  located  on? 

TI? *  ^  8p*cilB*Q*  **r*  stamped  with  a  metal  stamp  for 

identification  and  a  wall  hole  drilled  -in  +s*  , 

ma  owo.lt.  tb.  wo/ST  Tab 7^  <*. *»,•»*- 

srssw-  mss-  -^nrr &•» 

”“8SS-oTon 

SrSgh  ttaiSatSr*S  tte^STS 

alao  war-  very  poorly  done  The  RT)T.pQ,L  c^8anin^  311(5  irtditlag 
bs  etched  by  having  b@@n  lift^T^f  “*  rOTfh  •“*  aPPa&red  to 

lai%  io  a  caustic  solution. 
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JXXmB&t  (Continued) 


1.  Semples:  (Continued) 


Surface  condition  of  specimens  in  tests  of  this  type  is  extremely 
iaportant,  since  where  change  in  weight  of  the  specimens  is  eery 
swell,  s  measure  of  the  corrosive  attack  ean  frequently  b«  weds 
by  visual  comparison  of  surfaces.  Surfaces  of  these  specimens 
were  in  such  poor  condition  to  start  with  that  this  possibility 
wss  ruled  out.  a#  iridite  coating  was  so  poorly  done  that  it 
was  removed  and  a  new  coating  applied  in  this  laboratory. 

Wgure  1  shove  an  enlarged  view  of  the  reverse  side  of  oas 
spe ciwe&.  It  clearly  shows  the  excessive  weld  penetration  in 
sons  areas  and  lack  of  psnstratLen  in  others.  The  crack  through 
the  center  of  the  weld  is  also  plainly  visible.  This  photograph 
is  representative  of  the  condition  of  ell  the  spedaez*. 

2.  Equipment  t 

Ths  pressure  vessels  used  in  the  test  work  have  been  previously 
described  (BSD  Report  Wo.  1817).  Figures  ?  and  3  ahow  photos  of 
ths  test  equipment.  Figure  3  shows  the  retaining  nut  hddi.ni  ths 
aimaks*  rupture  disc,  designed  to  blew  cat  la  case  excessive 
pressure  develope. 

3.  Tests: 

Thres  specimens  of  plain  alloy  and  three  which  had  been  irldited 
were  available,  (km  plain  specimen  and  one  irldited  specimen 
were  reserved;  as  controls.  Bach  teat  consisted  of  two  specimens 
md  the  plain  and  irldited  alloy  were  run  separately. 

The  weighed  specimens  mere  placed  in  the  pressure  vessel  which 
was  then  connected  to  the  ethylene  oxide  storage  tank.  Ths  storage 
tank  ms  equipped  with  a  siphon  tube  which  allowed  delivery 

oxMi  was  then  run  into  the  pressure  vessel  to  a  mrfc  somewhat 
above  a  predeterwined  level.  The  work  ms  conducted  in  the  tmm 
hood  since  the  ethylene  oxide  boils  below  room  teraratar* 

lomto  .he  propsr  point,  an  amount  of  carbon  disulphide  saf- 

?41  gilre  ^  °*  &  based  on  the  weight  of  Urn  ethvleum  ***** 
«w  «4iM  fro.  .  pip.tt»  ad  th. 

tta  pnomn  Ml  m,  ttan  smmi  tn  pU(*^ 


Ths  unit  w^s  then  rs: 
tlghtoc®d  further  ns: 
forlsaks  and  pGLaesd 
l,t>0oI/  for  o m  tasok. 


ISO*  £***  F^ced  in  a  vise  @s$ 

”*“*•  **»  wdt  eas  chocked 
a  tfeemsstatically  controlled  ovsa  at 
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3.  Tests*  (Ccastiaced) 


Before  dosing  the  boab,  the  t breeds  on  both  body  and  cep  had  been 
coated  with  aqoadsg  which  is  a  water  suspension  of  colloidal  graph¬ 
ite.  3hi :  coating  was  allowed  tc  dry  thoroughly  before  the  bcab 
was  used. 

Hb* n  tbs  test  period  vas  couple  ted,  the  liquid  ethylene  oxide  was 
discharged  into  a  weighed  $0  al.  beaker  In  several  steps.  The 
ethylene  aside  vas  allowed  to  evaporate  and  tbs  beaker  then  weighed 
and  tbs  residue  determined  by  difference,  ifcen  all  the  ethylens 
oxide  had  been  reooved  from  the  test  vessel,  it  vas  reserved  fron 
the  tom  hood,  opened  and  the  test  specimens  rewerrsd  and  weighed. 

A  photograph  was  wade  of  the  test  epedesns  and  the  control  samples. 


b kotos* 

Sawple  Ko.  1  -  Plain  alloy  -  reserved  as  control 

Sample  Ho.  2  -  Plain  alloy  -  weight  after  exposure 

weight  before  expo rare 

Increase  In  weight 

%  lourtsa'sd  in  weight 

Saiqplc  Ho.  3  -  Plain  alloy  -  weight  after  exposure 

weight  before  exposure 

Increase  in  weight 
%  Increase  in  weight 


5i.*»220  grass 
IfcljglC)  grass 

0.0030  grows 
0,0226 

I|.3932  grass 
U«392lt  grass 

0.0008  grass 
0.0182 
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HESULTS:  (Contiaosd) 


ifeight  of  beater  plus  residue  -  ld*,l(291  grass 

Weight  of  beater  (esgrty)  -  l(3«7il(3  grass 

Weight  of  residua  -  0,711(8  grass 

Used  300  si.  ethylene  oxide  S.O.  0,8711 
Weight  of  ethylene  oxide  -  261,33  grams 


Weight  of  beater  pins  residua  -  1(8.7579  grass 

Weight  of  beaker  (empty)  -  1(8,1(099  grass 

Weight  of  residue  -  0,31(80  grass 

%  Poljserlaation  Sesidoa  -  0,133 

Figure  h  shows  the  appearance  of  the  specimens  before  and  after  exposure, 

lonsai'jpn  Wfv»ir- 

rwinan  mwni 

Sines  these  tests  were  for  only  a  week's  duration,  it  night  ba  advisable 
to  repeat  the  teste  and  carry  then  on  for  a  period  of  &  south  so  that  the 
Wyandotte  system  of  rating  could  be  applied.  If  this  seems  advisable,  we 
should  mate  certain  that  the  samples  used  are  nuch  superior  to  the  speci¬ 
mens  used  in  this  work* 

HBISBMCSSt 

1.  Interoffice  Notebook  Pages  197866-197868  inclusive. 

2.  Discussions  with  following  £Q»$  Personnel:  Jf.  Dodds,  D.  Baats, 

J,  K.  Hunnsll  and  J.  Britten,  9 

3.  IDC  £tm  K.  L.  Kis»  (73-30)  to  I.  MAyar  (72-30)  dated  2/17/JJ6  on  tee 

subject  *  Corrosion  lest  of  6lS?-li  and  63ST-6  Material  in  Sthylen® 
OxLda  Solution"  „  ^ 

1(.  Bthylon*  Oxide  Monoftel  -  d  Susrary  dated  10  April  1953, 

Wyandotte  Qmaicala  Corporation, 

Konopro^llnKt  Investigation  -  2,  Detailed  Eonart  No.  7  dated 
15  February  195fe,  tSpaadotte  Ctesicalc  Corporation. 

6.  Liquid  K^>propolleni  Investigation  -  2,  totalled  Beport  No.  8  doted 
15  Kay  195u. 

7.  fferk  Folc&ut-  K3/763. 
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BfFmHCZS:  (Goatinned) 

8*  BSD  Ea port  So*  entitled  *2thyleee  Oxide  Posi,  BLapfarasg*  Xateri*l, 
TJnplsaticized  KL-F,  For  Use  In  IQ-5". 

9.  BSD  Raport  Ho.  3005  entitled  "Bthyleae  Oxide  F*l,  Plasticized 
KL-F  (LP-20)". 
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ENLARGED  VIEW  OF  REVERSE  SIDE  OF  WELDED  6lST 
SPECIMEN  SUBMITTED  FOR  TESTS 
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DISASSEMBLED  PARTS  OF  THE  ALL-STAINLESS  STEEL 
PRESSURE  TEST  BOMB  USED  FOR  HOLDING  THE  ETHYLENE  OXIDE 
TEFL®  O-RING  GASKET  GAN  BE  NOTED 


I 


) 
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ASSEMBLED  TEST  BOMB  EMPLOYED  FOR  HOLDING 
THE  ETHYLENE  OXIDE  DURING  THE  TESTS 

Note  the  retaining  nut  holding  the  aluminum  rupture  disc 
designed  to  blow  out  in  case  of  excessive  pressures. 
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FIGURE  3 


SPECIMENS 


